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(57) [Abstract] 

[Problem to be solved] To provide an output talce-out 
structure of a solar battery module liaving enhanced 

10 mounting operability and reliability. 

[Configuration] An output taJce-out structure of a solar 

battery module that is provided therein with an electrical 
connection between a solar battery element and an output 
lead wire (104) , and that includes a lid member and a box 

15 member (101) provided at its upper portion and side surface 
with an opened surface and an insertion portion for the 
output lead wire^ respectively, wherein a portion or all of 
the lid member is a waterproof moisture-permeable film 
(102) , and the box member is partially or entirely provided 

20 filler therein. 

[Scope of Claims for Patent] 

[Claim 1] An output ta]ce-out structure of a solar battery 
module that is provided therein with an electrical 
25 connection between a solar battery element and an output 



lead wire, and that includes a lid member and a box member 
provided at its upper portion and side surface with an 
opened surface and an insertion portion for the output lead 
wire, respectively, wherein a portion or all of the lid 
5 member is a waterproof moisture-permeable film, and the box 
member is partially or entirely provided filler therein. 
[Claim 2] An output take-out structure of a solar battery 
module that is provided therein with an electrical 
connection between a solar battery element and an output 

10 lead wire, and that includes a lid member and a box member 
provided at its upper portion and side surface with an 
opened surface and an insertion portion for the output lead 
wire, respectively, wherein the output take-out structure 
further includes a waterproof moisture-permeable film 

15 expanded over the opened surface that is overlapped with 

the box member, a portion or all of the overlapped portion 
having a cohesion layer, and filler provided partially or 
entirely in the box member, the lid member is disposed at a 
location on the box member where the lid member does not 

20 come into contact with the waterproof moisture-permeable 
film. 

[Claim 3] An output take-out structure of a solar battery 
module that is provided therein with an electrical 
connection between a solar battery element and an output 
25 lead wire, and that includes a lid member and a box member 



provided at its upper portion and side surface with an 
opened surface and an insertion portion for the output lead 
wire, respectively, wherein the output take-out structure 
further includes a waterproof moisture-permeable film 
5 having a cohesion layer that is partially or entirely 

overlapped with the box member that is expanded over the 
opened surface, and filler provided partially or entirely 
in the box member, the lid member is adhered to the solar 
battery module that is disposed to cover the box member at 
10 a location on the box member where the lid member does not 
come into contact with the waterproof moisture-permeable 
film. 

[Claim 4] The output take-out structure of the solar 
battery module according to any one of claims 1 to 3 , 
15 wherein the filler is a silicon-based potting agent in 
which two or more liquids are mixed. 

[Claim 5] The output take-out structure of the solar 
battery module according to any one of claims 1 to 3 , 
wherein the box member is pasted or adhered to the solar 
20 battery module using cohesion material such as a double- 
sided tape, adhesive, or a combination of the cohesion 
material and the adhesive . 

[Claim 6] The output take-out structure of the solar 
battery module according to any one of claims 1 to 3, 
2 5 wherein the box member is provided at its side surface with 



a retaining projection, and the lid member includes a 
retaining portion corresponding to the retaining projection. 
[Claim 7] The output take-out structure of the solar 
battery module according to any one of claims 1 to 3 , 
wherein the lid member is provided at its side surface with 
a retaining projection, and the box member includes a 
retaining portion corresponding to the retaining projection. 
[Claim 8] The output take-out structure of the solar 
battery module according to any one of claims 1 to 3 , 
wherein the box member is provided at its upper surface 
with a projection, and the lid member includes a hole 
corresponding to the projection. 

[Claim 9] The output take-out structure of the solar 
battery module according to any one of claims 1 to 3 , 
wherein the box member is provided at its upper surface 
with a recess, and the lid member includes a projection 
corresponding to the recess. 

[Claim 10] The output take-out structure of the solar 

battery module according to any one of claims 1 to 3 , 
wherein a bottom surface of the box member is formed as a 
flange projecting from an outer surface of its side surface, 
the lid member includes a surface that comes into contact 
with the flange and an adhesive application surface. 
[Claim 11] The output take-out structure of the solar 

battery module according to any one of claims 1 to 3, 



wherein a bottom surface of the lid member includes a 
surface that comes into contact with the solar battery 
module and an adhesive application surface. 
[Claim 12] The output take-out structure of the solar 

battery module according to any one of claims 1 to 3 , 
wherein in the insertion portion, an elastic high polymer 
seal material is provided between the box member and the 
output lead wire. 

[Claim 13] The output take-out structure of the solar 

battery module according to any one of claims 1 to 3 , 
wherein the solar battery module includes a back surface 
reinforcing material such as a metal steel plate. 
[Claim 14] The output take-out structure of the solar 

battery module according to any one of claims 1 to 3 , 
wherein an outermost surface coating material of the solar 
battery module on the side of a light receiving surface is 
a weatherproof transparent film. 

[Claim 15] The output take-out structure of the solar 

battery module according to any one of claims 1 to 3 , 
wherein the solar battery element is a non-monocrystalline 
silicon-based solar battery element formed on a stainless 
substrate . 

[Claim 16] The output take-out structure of the solar 

battery module according to any one of claims 1 to 3 , 
wherein the solar battery module is flexible. 



[Claim 17] The output take-out structure of the solar 

battery module according to any one of claims 1 to 3 , 
wherein viscosity of the filler when it is charged is 1000 
poise or less. 

5 [Claim 18] The output take-out structure of the solar 

battery module according to any one of claims 1 to 3 , 
wherein the solar battery module is integrated with 
construction material. 

[Claim 19] A solar battery array in which a plurality 

10 of solar battery modules having the output take-out 
structure according to any one of claims 1 to 3 are 
disposed. 

[Claim 20] A photovoltaic power generating apparatus in 

which the solar battery array according to claim 19 is 
15 connected to an inverter or a connection box that controls 
output of the solar battery array. 

[Claim 21] A photovoltaic power generating apparatus in 

which the solar battery array according to claim 20 is 
connected to a system through an inverter. 

20 [Claim 22] A producing method of a solar battery module 

comprising the steps of: mounting, on a solar battery 
module, a box member provided at its upper portion with an 
opened surface and at its side surface with an insertion 
portion for an output lead wire; charging filler into the 

.2 5 box member; and expanding a lid member that is a waterproof 



moisture-permeable film partially or entirely over the box 
member. 

[Claim 23] A producing method of a solar battery module 

comprising the steps of: mounting, on a solar battery 
5 module, a box member provided at its upper portion with an 
opened surface and at its side surface with an insertion 
portion for an output lead wire; charging filler into the 
box member, expanding a waterproof moisture-permeable film 
over an opened surface of the box member; and disposing a 
10 lid member on the box member such that the lid member does 
not come into contact with the waterproof moisture- 
permeable film. 

[Claim 24] A producing method of a solar battery module 

comprising the steps of: mounting, on a solar battery 

15 module, a box member provided at its upper portion with an 
opened surface and at its side surface with an insertion 
portion for an output lead wire; charging filler into the 
box member; expanding a waterproof moisture-permeable film 
over an opened surface of the box member; and adhering a 

20 lid member to the solar battery module to cover the box 

member such that the lid member does not come into contact 
with the waterproof moisture-permeable film. 
[Detailed Description of the Invention] 
[0001] 

25 [Field of the Invention] 



The present invention relates to an output take-out 
structure of a solar battery module. More particularly, 
the invention relates to an output take-out structure of a 
solar battery module using a waterproof moisture-permeable 
5 film and having enhanced mounting operability and 
reliability. 
[0002] 

[Conventional Technique] 

There are various types of output terminals for solar 

10 battery modules, such as screw type, lead wire type, and 

socket type. In any of these cases, a terminal box having 
a waterproof structure provided therein with an electrical 
connection between a solar battery element and an output 
lead wire is provided in many cases. Particularly in 

15 recent years, a construction material integrated type solar 
battery module in which the solar battery element and the 
construction material are integrally formed becomes a focus 
of attention. It is desired to have compatibility with a 
normal construction material, and to thin the thickness of 

20 the construction material integrated type solar battery 
module. It is also necessary to reduce the size of the 
terminal box pasted on a back surface of the module. It is 
described in Japanese Patent Application Laid-open No. H7- 
273361 that in order to reduce the terminal box in size and 

25 to obtain necessary waterproof ability, filler is charged 

8 



into the terminal box, the terminal box is hardened and 
then, a lid is put thereon, thereby producing a terminal 
box having waterproof ability. 
[0003] 

5 [Problem to be Solved by the Invention] 

In the above-described terminal box, if the solar 
battery module is conveyed in a state where the filler is 
not yet hardened, there is a problem that the electrical 
connection in the box member is exposed and in a worse case, 

10 the filler leaks out from the box member. Thus, the solar 
battery module must be left as it is and it talces time 
until the filler is hardened and does not flow, and there 
is a problem that the producing time of the solar battery 
module is increased by the hardening time of the filler. 

15 It seems possible to put the lid on the box member in a 
state in which the filler is not yet hardened to shorten 
the producing time of the solar battery module. However, 
particularly in the case of a terminal talce-out structure 
of a thin solar battery module, a sufficient distance 

20 cannot be secured between a liquid level of the filler and 
a ceiling plate of the lid, the filler is charged into the 
box substantially entirely, and since filler of low 
viscosity is used in such a manner that the filler enters 
into fine portions in the box member, the filler is pushed 

25 out by air pressure when the lid is put, the filler leaks 



out from the box, or if the filler is hardened in a state 
where the filler is in contact with the lid, and charging 
failure or insulation failure caused by the charging 
failure may happen in some cases. Also, when the lid is 
put on the box carefully so that the filler is not pushed 
out, it is necessary to convey the solar battery module 
such that the solar battery module is not inclined when the 
solar battery module is brought into the subsequent 
procedures such as inspection, packing, and the like. In a 
measuring procedure such as an output measuring procedure 
in which a light-receiving surface of the solar battery 
module is oriented upward, the. filler leaks out. Thus, 
there is a problem that such a measuring procedure cannot 
be carried out until the filler is hardened to such a 
degree that the filler does not flow out. 
[0004] 

[Means for Solving Problem] 

The present invention provides an output take-out 
structure of a solar battery module capable of solving the 
above problems of the conventional technique. That is, the 
invention relates to an improvement of an output take-out 
structure of a solar battery module that is provided 
therein with an electrical connection between a solar 
battery element and an output lead wire, and that includes 
a lid member and a box member provided at its upper portion 



and side surface with an opened surface and an insertion 
portion for the output lead wire, respectively. Its 
characteristic points are: (1) a portion or all of the lid 
member is a waterproof moisture-permeable film and the box 
5 member is partially or entirely provided filler therein; 
(2) the output take-out structure further includes a 
waterproof moisture-permeable film expanded over the opened 
surface that is overlapped with the box member, a portion 
or all of the overlapped portion having a cohesion layer, 

10 and filler provided partially or entirely in the box member, 
the lid member is disposed at a location on the box member 
where the lid member does not come into contact with the 
waterproof moisture-permeable film; and (3) the output 
take-out structure further includes a waterproof moisture- 

15 permeable film having a cohesion layer that is partially or 
entirely overlapped with the box member that is expanded 
over the opened surface, and filler provided partially or 
. entirely in the box member, the lid member is adhered to 
the solar battery module that is disposed to cover the box 

20 member at a location on the box member where the lid member 
does not come into contact with the waterproof moisture- 
permeable film. 

[0005] The output take-out structure of the solar 
battery module according to the present invention has the 
25 following modes. 



(1) the filler is a silicon-based potting agent in which 
two or more liquids are mixed. (2) The box member is 
pasted or adhered to the solar battery module using 
cohesion material such as a double-sided tape, adhesive, or 
a combination of the cohesion material and the adhesive. 

(3) The box member is provided at its side surface with a 
retaining projection, and the lid member includes a 
retaining portion corresponding to the retaining projection 

(4) The lid member is provided at its side surface with a 
retaining projection, and the box member includes a 
retaining portion corresponding to the retaining projection 

(5) The box member is provided at its upper surface with a 
projection, and the lid member includes a hole 
corresponding to the projection. 

(6) The box member is provided at its upper surface with a 
recess, and the lid member includes a projection 
corresponding to the recess. 

(7) A bottom surface of the box member is formed as a 
flange projecting from an outer surface of its side surface 
and the lid member includes a surface that comes into 
contact with the flange and an adhesive application surface 

(8) A bottom surface of the lid member includes a surface 
that comes into contact with the solar battery module and 
an adhesive application surface. 

(9) In the insertion portion of the output electric wire, 

12 



an elastic high polymer seal material is provided between 
the box member and the output lead wire. 
(10) The solar battery module includes a back surface 
reinforcing material such as a metal steel plate. 
5 (11) An outermost surface coating material of the solar 

battery module on the side of a light receiving surface is 
a weatherproof transparent film. 

(12) The solar battery element is a non-monocrystalline 
silicon-based solar battery element formed on a stainless 

10 substrate. 

(13) The solar battery module is flexible. 

(14) The viscosity of the filler when it is charged is 1000 
poise or less. 

(15) The solar battery module is integrated with 
15 construction material - 

[0006] The present invention provides a photovoltaic 

power generating apparatus in which a plurality of solar 
battery modules having the output take-out structure are 
electrically connected to one another and disposed. The 

20 invention further provides a photovoltaic power generating 
apparatus in which the solar battery array is connected to 
an inverter or a connection box that controls output of the 
solar battery array, or the solar battery array is 
connected to a system through an inverter. 

25 [0007] The present invention further provides a 



« 

producing method of the solar battery module. The 
producing method includes the steps of: mounting, on a 
solar battery module, a box member provided at its upper 
portion with an opened surface and at its side surface with 
5 an insertion portion for an output lead wire, charging 

filler into the box member; (1) expanding a lid member that 
is a waterproof moisture-permeable film partially or 
entirely over the box member; (2) expanding a waterproof 
moisture-permeable film over an opened surface of the box 

10 member, and disposing a lid member on the box member such 
that the lid member does not come into contact with the 
waterproof moisture-permeable film; or (3). expanding a 
waterproof moisture-permeable film over an opened surface 
of the box member, and adhering a lid member to the solar 

15 battery module to cover the box member such that the lid 
member does not come into contact with the waterproof 
moisture-permeable film . 

[000 8] When the waterproof moisture-permeable film is 
used as in this invention, it is possible to prevent the 

20 filler charged in the box member from flowing out. 

Particularly in a terminal take-out structure of a thin 
solar battery module, it is possible to prevent the filler 
from being pushed out when a lid is put. Furthermore, 
since moisture required for the filler in the box member to 

25 react and gas generated after the reaction can penetrate. 



the filler can be charged into the box member and the 
filler can be hardened reliably, the producing time of the 
solar battery module can be shortened, and the waterproof 
and insulation reliability are enhanced. As the lid member 
5 is disposed after the waterproof moisture-permeable film is 
expanded, the mechanical strength with respect to the 
interior of the box member is enhanced. At that time, a 
space is provided between the lid member and the filler 
liquid level, so that the venting effect of the waterproof 

10 moisture-permeable film is not hindered. Particularly when 
silicon-based potting agent comprising mixture of two kinds 
of liquid is used, it is possible to prevent filler from 
flowing out by the waterproof moisture-permeable film, and 
the producing time of the solar battery module can be 

15 shortened. Since gas after the reaction is effectively 

dispersed outside through the waterproof moisture-permeable 
film, the hardening reaction of the filler in the box 
member reliably proceeds, and the insulation reliability is 
enhanced . 

20 [0009] 

[Embodiments of the Invention] 

Embodiments of the present invention will be explained 
below with reference to the accompanying drawings. Note 
that the invention is not limited thereto. Fig. 1 is a 

25 schematic perspective view of one example of an output 

15 



tr 



take-out structure of a solar battery module according to 
the present invention. In Fig. 1, reference number 100 
represents the solar battery module. In the output take- 
out structure of the solar battery module (100) shown in 
5 Fig. 1, a box member 101 is provided at its side surface 
with an insertion portion 103 of an output lead wire 104, 
and a waterproof moisture-permeable film 102 is pasted on 
an opened surface of the box member 101. As will be 
explained with reference to Fig. 2, filler is charged into 

10 the box member 101. Fig. 3 is a schematic perspective view 
of another example of the output take-out structure of the 
solar battery module of the invention. In Fig. 3, 
reference number 300 represents the solar battery module . 
In the output take-out structure of the solar battery 

15 module (300) , a waterproof moisture-permeable film 302 is 
pasted on an opened surface of a box member 301 that is 
provided at its side surface with an insertion portion 303 
for an output lead wire 304, and a lid member 305 is 
disposed so that the filler does not come into contact with 

20 the waterproof moisture-permeable film 302. As will be 

explained with reference to Fig. 4, filler is charged into 
the box member 301. Fig. 5 is a schematic perspective view 
of another example of the output take-out structure of the 
solar battery module of the invention. In Fig. 5, 

25 reference number 500 represents the solar battery module. 



In the output take-out structure of the solar battery 
module (500) , a waterproof moisture-permeable film 502 is 
pasted on an opened surface of a box member 501 that is 
provided at its side surface with an insertion portion 503 
5 for an output lead wire 504, a lid member 505 is bonded to 
the solar battery module so that the filler does not come 
into contact with the waterproof moisture-permeable film, 
and the filler (not shown) is charged into the box member 
501. 

10 [0010] The output take-out structure of the solar 

battery module according to the present invention shown in 
Fig. 1 can be produced through a procedure for mounting the 
box member 101 provided at its upper portion and side 
surface with the opened surface and the insertion portion 

15 103 for the output lead wire 104, a procedure for charging 
filler into the box member 101, and a procedure for 
disposing the waterproof moisture-permeable film 102 on the 
box member 101. The output take-out structure of the solar 
battery module of the invention shown in Fig. 3 can be 

20 produced through a procedure for mounting, on the solar 
battery module 300, the box member 301 provided at its 
upper portion with the opened surface and at its side 
surface with the insertion portion 303 for the output lead 
wire 304, a procedure for charging the filler into the box 

25 member 301, and a procedure for disposing the waterproof 



moisture-permeable film 302 on the opened surface of the 
box member 301 such that the waterproof moisture-permeable 
film 302 does not come into contact with the box member 301. 
The output take-out structure of the solar battery module 
5 of the invention shown in Fig. 5 can be produced through a 
procedure for mounting, on the solar battery module 500, 
the box member 501 provided at its upper portion with the 
opened surface and at its side surface with the insertion 
portion 503 for the output lead wire 504, a procedure for 

10 charging the filler into the box member 301, and a 

procedure for bonding the waterproof moisture-permeable 
film 502 to the opened surface of the box member 501 such 
that the waterproof moisture-permeable film 502 does not 
comes into contact with the box member 501. In any of the 

15 cases, it is preferable that the box member is pasted on or 
adhered to the solar battery module using a double-sided 
tape, an adhesive or a combination thereof, and that the 
box member and the lid member are disposed on mutually 
fixed positions by retaining portion, projection or the 

20 like. 

[0011] The solar battery module, the box member, the lid 
member, the adhesive, the filler, the output lead wire and 
the waterproof moisture-permeable film used in the present 
invention will be explained in detail. 
25 [0012] 



[Solar battery module] The solar battery module (100) 
used in the present invention is not particularly limited. 
Specific examples of the solar battery module used in the 
invention are a solar battery module using a 
5 monocrystalline silicon solar battery, a solar battery 
module using a polycrystalline silicon solar battery, a 
solar battery module using amorphous silicon [amorphous 
silicon (a-Si) ] , a solar battery module using a solar 
battery, and a solar battery module using a compound 

10 semiconductor solar battery,, and compound semiconductor 
solar battery (a solar battery comprising III-V group 
compound semiconductor, II-VI group compound semiconductor, 
or I-III-VI group compound semiconductor) . Particularly 
preferable solar battery module in the present invention is 

15 an amorphous silicon (a-Si) solar battery module using an 
amorphous silicon (a-Si) solar battery. For example, the 
a-Si solar battery module is produced by sealing the a-Si 
solar battery with resin between a surface protecting 
material made of weatherproof film and a back surface 

20 reinforcing material made of metal steep plate used for a 
metal roof. Such an a-Si solar battery module can be 
formed, for example, into zigzag shape, rod-like shape or 
laterally superposed shape. Since the a-Si solar battery 
used for the a-Si solar battery module can be formed using 

25 a thin film on a film substrate or conductive substrate. 



the solar battery itself can be made lightweight. 
Particularly since an a-Si solar battery using the 
conductive substrate has high structural strength and 
flexibility^ the flexibility of the shape becomes high, and 
5 it can be used for various roof shapes and wall shapes. 
[0013] 

[Box member and lid member] The box member and the lid 
member used in the present invention are required to be 
excellent in heat resistance, moisture resistance, water 

10 resistance, electrical insulation, cold resistance, oil 
resistance weatherproof, oil resistance, and mechanical 
strength. Preferably, the box member and the lid member 
have excellent adhesive power with respect to adhesive. A 
plastic is preferable for the box member and the lid member 

15 that satisfy such requirement, and if incombustibility is 
talcen into consideration, flame-retarded plastic and 
ceramics are preferable. Examples of such a plastic are 
polycarbonate, polyamide, polyacetal, denatured PPO(PPE), 
polyester, polyalylate, unsaturated polyester, phenolic 

20 resin, epoxy resin, polybutylene terephthalate , resin such 
as nylon, and engineering plastic. Other examples are ABS 
resin and thermoplastic such as PP and PVC. Furthermore, 
carbon black is used as pigment to enhance ultraviolet ray 
resistance. It is preferable that resin paint that absorbs 

25 ultraviolet ray is applied to the surface. 



[0014] 

[Adhesive and filler] The adhesive used for adhering the 
lid member and the filler charged into the box member are 
not particularly limited, but epoxy resin-based material 
5 having excellent electrical insulation, silicon-based 

potting agent, silicon-based adhesive seal agent, urethane- 
based material and butyl-based material are preferably used. 
However, as the adhesive, if the operability is taken into 
consideration, it is preferable that adhesive having short 

10 hardening time, and viscosity of the adhesive is not too 
low so that the adhesive does not flow out, and the 
preferable viscosity is 300 poise or more. It is 
preferable that the viscosity of the filler is not too high 
and the filler enters into fine portions of an electrode 

15 take-out portion. Furthermore, it is preferable that the 

viscosity is 1000 poise or less, because with the viscosity, 
when the solar battery module is inclined, the filler is 
unlikely to flow. When silicon-liquid type RTV rubber is 
used, to prevent an electrode from being eroded, the 

20 hardening type is preferably deacetone type or dealcohol 

type. For example, as epoxy resin-based adhesive produced 
by Three Bond Co., Ltd., [2001], [2002H] , [2003], [2016B] , 
[2022] (trade names) and the like can be used. When the 
epoxy resin is used, it is mixed with hardener such as 

25 [2102B] , [2103], [2104], [2105F] , [2105C] , [2106], [2131B] , 



[2131D1 , [2131F] , [2163] (trade names) in predetermined 
proportions. As the epoxy resin, it is possible to use 
epoxy resin produced by Sumitomo 3M Ltd. , such as [EW-2] 
(single-fluid type) , [S/W-2214] (single-fluid type) , 
5. [XA7416] (single-fluid type), [JA7437] (single-fluid type), 
[1838B/A] (double-fluid type; mixing ratio of epoxy resin 
and hardener=4:5) , [S/W-2216B/A] , [DP-lOO] (1:1), [DP-110] 
(1:1), tDP-190] (1:1), [DP-PURE60] (1:1), and [DP-270] 
(1:1). As other examples, epoxy resin [Epikote] 812, 815, 

10 827, 828, 834, produced by Yuka Shell Epoxy Co., Ltd. can 
be used. The hardener can be selected according to its 
required performance. As silicon-based adhesive seal agent, 
it is possible to use [1220] , [1230] produced by Three Bond 
Co., Ltd.; [SE9156], [SE9157], [SE9166] , [SE9176] , [SE9185] , 

15 [SE9186], [SE9186L] , [SE9187], [SE1811], [SE1740] (double- 
fluid type) , [SE1821] (double-fluid type) , [CY52-005] 
(double-fluid type) produced by Toray Dow Corning Silicon 
Co., Ltd.; and [SILASTIC739RTV] , [SILASTIC738RTV] , 
[3140RTV] , [3145RTV] produced by Dow Corning Co., Ltd. 

20 Furthermore, it is possible to selectively use [KE347] , 
[KE3494] , [KE4897], [KE4896] , [KE4895], [KE66] (double- 
fluid type) , [KE67] (double-fluid type) produced by Shin- 
Etsu Chemical Co., Ltd. 
[0015] 

25 [Output lead wire] The output lead wire used in the 



present invention is preferably a cable structure in terms 
of its structure, but an insulation electric wire can also 
be used. The output lead wire preferable satisfies heat 
resistance, cold resistance, mechanical strength, 
5 electrical insulation, water resistance, oil resistance, 
wear resistance, acid resistance, and alkali resistance as 
required according to using environment. Specific examples 
of the output lead wire are 600V polyethylene cable (EV, EE, 
CV, CE) of JIS C3605 standard; 600VEP rubber insulation 

10 cable (PN, PV) of JIS C 3621 standard; 600V vinyl 

insulation vinyl sheath (flat) cable (WR, WF) of JIS 
C3342 standard; type one, two, three, or four of rubber 
insulation rubber cabtyre cable (ICT, 2CT, 3CT, 4CT) of JIS 
C 3327 standard; type two, three, or four of rubber 

15 insulation chloroprene cabtyre cable (2RNCT, 3RNCT, 4RNCT) 
of JIS C3327 standard; type two, three, or four of EP 
rubber insulation chloroprene cabtyre cable (2PNCT, 3PNCT, 
4PNCT) of JIS C3327 standard; and vinyl insulation vinyl 
cabtyre cable of JIS C3312 standard. 

20 [0016] 

[Waterproof moisture-permeable film] The waterproof 
moisture-permeable film used in the present invention is 
not particularly limited, and any film can be used only if 
the film prevents water from entering into the box member, 
25 moisture for hardening film can enter the box member 



through the film, and gas generated by reaction at the time 
of hardening of filler can be discharged out from the box 
member through the film. Specific examples of the 
waterproof moisture-permeable film are, polyvinyl alcohol- 
5 based film, nylon-based film, and film made of hydrophobic 
porous high polymer material such as polyethylene, 
polypropylene , polycarbonate , polytetraf luoroethylene , 
copolymer of polyester tetraf luoroethylene and 
hexaphloropropylene , polyvinyl fluoride , polyvinylidene 

10 fluoride produced by drawing for bringing the film into 

porous state, by solvent extraction or by casting. Other 
examples are paper, nonwoven fabric, cloth, and metal mesh, 
and water-repellent processing can be carried out if 
necessary. A reinforcing material such as nonwoven fabric, 

15 net, nit, sintered body can be bonded to or fused with the 
hydrophobic porous high polymer if necessary. Specific 
examples thereof are Gore-Tex film (Gore-Tex) , Micro-Tex 
(Nitto Denko) , nonwoven fabric H-8103 (Japan Vilene Company, 
Ltd.), Entrant GII (Toray) , Cyber Tex (Yamaha Motor) and 

20 Tyvek (DuPont) . 
[0017] 
[Examples] 

The present invention will be explained in detail 
based on examples, but the invention is not limited 
25 threreto. 
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[0018] 

[First example] In tliis example, ETFE (ethylene 

tetraf luoroetliylene) was used as a surface coating material, 
a steel plate tliat was formed at a predetermined location 
5 witli an electrode talce-out liole liaving a diameter of 12 mm 
and that was coated with polyester resin was used as a 
reinforcing material, and an output talce-out structure was 
mounted on the solar battery module. This example will be 
explained. First, baclc surface reinforcing material, back 

10 surface resin, insulation film, bac]c surface resin, solar 
battery element, transparent resin, fibrous inorganic 
compound, transparent resin, and transparent film were 
laminated in this order, the back surface resin and the 
transparent resin were melted at 150°C using a vacuum 

15 laminator, thereby producing a solar battery module in 

which a solar battery element was resin-sealed between the 
back surface reinforcing material and the transparent film. 
As the back surface reinforcing material, a steel plate 
(0-4 mm thickness) coated with polyester resin was used. 

20 As a resin (back surface resin and transparent resin) , 
EVA (copolymer weatherproof grade of ethylene and vinyl 
acetate) was used, and as the transparent film, 
ETFE (ethylene tetraf luoroethylene) film was used. The 
steel plate (0.4 mm thickness) coated with polyester resin 

25 as the back surface reinforcing material was previously 

25 



formed with two holes having diameter of 12 mm by a turret 
punch, and the holes were chamfered. The holes can be 
formed using electric drill, punch or the like. In any of 
the cases, it is preferable to chamfer the holes. As shown 
5 in Fig. 2, UL1015 electric wire 205 was then taken out by a 
box member 201 provided therein with an electrical 
connection 206 into which a CV cable 204 was inserted from 
a side surface, and the UL1015 electric wire 205 was 
soldered to an electrode portion 207 of a solar battery 

10 module 200 (solar battery module produced in the above 

described manner) . A double-sided tape 208 (#5710 by Nitto 
Denko) that was previously pasted on a bottom surface of 
the box member 201 was then peeled off, SILASTIC739 (by Dow 
Corning Co., Ltd.) designated with 209 was applied to an 

15 edge of the bottom surface of the box member 2 01 and then, 
it was pasted on a predetermined position of the solar 
battery module 200. [KE4896] (by Shin-Etsu Chemical Co., 
Ltd.) was then charged into the box member 201 as filler 
210, and Gore-Tex (by DuPont) that was the waterproof 

20 moisture-permeable film 202 provided at its four sides with 
acryl-based cohesion layers was expanded over an upper 
surface opening of the box member 201, thereby forming an 
output take-out structure of the solar battery module. The 
solar battery module having the output take-out structure 

25 formed in the above-described manner has the following 



effects : 

(1) The filler is not pushed out from the box when the lid 
is put, the filler is reliably charged into the box member, 
and the reliability of the solar battery module is enhanced. 
5 (2) Moisture for hardening the filler is supplied also 
after the lid is put, and since gas after reaction 
penetrates the film and is volatilize, the filler is 
hardened reliably, the reliability of the solar battery 
module is enhanced. 
10 (3) The solar battery module can be brought into a 
subsequent procedure such as inspection and packing 
immediately after the filler is charged and thus, the 
producing time of the solar battery module can be shortened. 

[0019] 

15 [Second example] Using the same solar battery module as 
that of the first example, as shown in Fig. 4, UL1015 
electric wire 405 taken out from a box member 401 provided 
therein with an electrical connection 406 through which a 
CV cable 404 was inserted from a side surface was soldered 

20 to an electrode portion 407 of the solar battery module 400. 
A peeling paper of double-sided tape 408 (#5713 by Nitto 
Denko) that was previously pasted on a bottom surface of 
the box member 401 was then peeled off, SILASTIC739 (by Dow 
Corning Co., Ltd.) designated with 409 was applied to an 

25 edge of the bottom surface of the box member 401 and then. 
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it was pasted on a predetermined position of the solar 
battery module 400. [KE66] (by Shin-Etsu Chemical Co., 
Ltd.) was then charged into the box member 401 as filler 
410, and Gore-Tex (by DuPont) that was the waterproof 
5 moisture-permeable film 402 provided at its four sides with 
acryl-based cohesion layers was expanded over an upper 
surface opening of the box member 401, the lid member 411 
was disposed such that a retaining portion 412 is retained 
to a retaining projection 413 of the box member 401 and the 

10 waterproof moisture-permeable film 402 and the lid member 
411 do not come into contact, thereby forming an output 
take-out structure of the solar battery module. The solar 
battery module having the output take-out structure formed 
in the above-described manner has the following effects: 

15 (1) The filler is not pushed out from the box when the lid 
is put, the filler is reliably charged into the box member, 
and the reliability of the solar battery module is enhanced. 

(2) Moisture for hardening the filler is supplied also 
after the lid is put, and since gas after reaction 

20 penetrates the film and is volatilize, the filler is 

hardened reliably, the reliability of the solar battery 
module is enhanced. 

(3) The solar battery module can be brought into a 
subsequent procedure such as inspection and packing 

25 immediately after the filler is charged and thus, the 



producing time of the solar battery module can be shortened. 
[0020] 

[Third example] Using the same solar battery module as 

that of the first example, as shown in Fig. 5, UL1015 
5 electric wire 505 talcen out from a box member 501 provided 
therein with an electrical connection through which a CV 
cable 504 was inserted from a side surface was soldered to 
an electrode portion of the solar battery module 500. A 
peeling paper of double-sided tape 508 (#5713 by Nitto 

10 Denko) that was previously pasted on a bottom surface of 
the box member 501 was then peeled off, and it was pasted 
on a predetermined position of the solar battery module 500. 
[KE66] (by Shin-Etsu Chemical Co., Ltd.) was then charged 
into the box member 501, and Gore-Tex (by DuPont) that was 

15 the waterproof moisture-permeable film 502 provided at its 
four sides with acryl-based cohesion layers was expanded 
over an upper surface opening of the box member 501, 
adhesive 612 was applied to an adhering surfaces of the lid 
member 505 and the solar battery module 500, they were 

20 adhered to each other such that the waterproof moisture- 
permeable film 502 and the lid member 505 do not come into 
contact with each other, thereby forming an output talce-out 
structure of the solar battery module. The solar battery 
module having the output take-out structure formed in the 

25 above-described manner has the following effects: 
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(1) The filler is not pushed out from the box when the lid 
is put, the filler is reliably charged into the box member, 
and the reliability of the solar battery module is enhanced. 

(2) Moisture for hardening the filler is supplied also 
5 after, the lid is put, and since gas after reaction 

penetrates the film and is volatilize, the filler is 
hardened reliably, the reliability of the solar battery 
module is enhanced . 

(3) The solar battery module can be brought into a 
10 subsequent procedure such as inspection and packing 

immediately after the filler is charged and thus, the 
producing time of the solar battery module can be shortened. 
[0021] 

[Effect of the Invention] As apparent from the above 

15 detailed explanation, according to the output taJce-out 

structure of the solar battery module of the invention, the 
following effects can be obtained. That is, the filler is 
not pushed out from the box when the lid is put, the filler 
is reliably charged into the box member, and the 
20 reliability of the solar battery module concerning the 
waterproof and insulation ability is enhanced. Since 
moisture for hardening the filler is supplied also after 
the lid is put, the filler is hardened reliably, and the 
reliability of the solar battery module concerning the 
25 waterproof and insulation ability is enhanced. Furthermore, 

30 



since gas generated after the hardening reaction of the 
filler penetrates the film and is volatilize, the filler is 
reliably hardened, and the reliability of the solar battery 
module concerning the waterproof and insulation ability is 
5 enhanced. Furthermore, the solar battery module can be 

brought into a subsequent procedure such as inspection and 
packing immediately after the filler is charged and thus, 
the producing time of the solar battery module can be 
shortened. 

10 [Brief Description of the Drawings] 

[Fig. 1] A schematic perspective view of one example of an 
output take-out structure of a solar battery module 
according to the present invention. 

[Fig. 2] A schematic perspective view of the output take- 
15 out structure of the solar battery module shown in Fig. 1; 

[Fig. 3] A schematic perspective view of one example of an 
output take-out structure of a solar battery module 
according to the present invention. 

[Fig. 4] A schematic perspective view of the output take- 
20 out structure of the solar battery module shown in Fig. 3. 

[Fig. 5] A schematic perspective view of one example of an 

output take-out structure of a solar battery module 

according to the present invention. 
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404 CV cable 

405 UL1015 electric wire 

406 Electrical connection 

407 Electrode portion 

5 408 Double-sided tape #5710 

409 Adhesive SILASTIC739 
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